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D >°lHS ^3}-« 0 V^ ^ o]l- o] r>>ol5fS. $\^ 7 } ^5.- 

H-a- <=>l-§"^ ^3" -f^fl MVnV ^Sf|. #711^; ^7) ^B^} 
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v}o}3.£.$\^ ^l^«o v ^ ^ °1* °l-§-t!- f£f {METHOD FOR FABRICATING MICROLENS 

AND METHOD FOR FABRICATING OPTICAL MODULE USING THE SAME} 



£ 3£r #Hfl ^ ^1^1- °l-§-^- eflo]^ Cfoj^c^ jg^ ^^o} jfr^ig aj-o^ ^ 

£ 7^. ^ a]-e]- ^ 7 ]^-o,i cf^c^ hv^^ ^jlz, c^eflol^. ^^-*v aj]^ ufsf^ 
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£3}-S(PLC)^ f^ M-^\H 

£ 10£r «r^tr ^A] c4H afs ; ^ sgig ^-£4^(PLC)7> ^aj^ 

S. ll^r JE 105. ( e )£, 



& n>o] H ^ ^1^7]- %fiL^ ^l^tH ^ojrf. 

^^ilS n>o]a S f^-B-, ^^S. (Planar Lightwave Circuit; PLC), 

A °1 ^ ^-ol^-H.(LD) ^ i£Cfol^c ( p D ) - o) f^>S- A>olo) ^^.^J. ^-Jg-A] 

^ *4_H, *H#<>lH A>^-^J1 Ojt}. 

^A, %±-A^ ^He] 5^*1 ^ f^^- j^-g. <^7l ^e-i 7 r *l ^ 

^ol^^nlEK/iin)^^ ^ ^^(mm) H7l<^ ^ ^Z_, GRIN(Graded Index) 31 
^, I7fl £^ 27flS. ^€ 31^2. S^-i- ol-g-^ f^H- S^Rr W 0 >^J2f 

*Kr %^^$] ^-g-g- tiV^Tgo^ ^ tgBfl^ ^3]-srH ^f J*g- ^r°l ^ «o V ^ ^1 ^ 
hV^o] -^3iil o]^( f r ee-space) fSj- «J-Aiofl^ ^ A r -§-5q$o_^ _s]e ^3 
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^ofl nj-sj- Si, InP, Si0 2 ^ 7 Bf*> ^«Jj v}o]3.S.*}&\ 

CCD(Charge Coupled Device) (Image Sensor), FPA(Focal Plane Array) 

A>-g-5lJi 01 il^ ^1 ^H 1 ^ ^*}7) ^^V Hartmann-Shack Wavefront Sensor ^1 

3H^S(PR) ^#S.^-(reflow) »^$°] cfl^olr}. 

i 1^ ( a )<*IH ^B]^r, (quartz), InP, GaP 7l^(llH] =-^0. i£efl 

^(12)* cf-g-, £ 1^ (bHHs}- £0] ji^6\]X\ 3.**^ 

(surface tension)^ $)f$\ ISsfl^iBfi] ^Efl* ^Efl(13)S. ^^H?]^. 

5. 12] (c)<HH ^"71 ^Efl^ aseflxl^B sflBi(i3)^r oj-g-^ ^z^^, 

^-§-^ °l-& ^(Reactive Ion Etching; RIE)^- <#7) ^ $s <§Efl^ ^seflxl 

— — 3fl€(13)^ ^Efl^- ^A>(transfer)^l^ £ l<q (dHl S.*\& w}<2]- ^(14) 

^I^, #7] «J-^^ S£efl^liH(PR)7> ^r£^- ^£ol] ufl-f nl^^l nfl-g^ 7.)] 

^ 7^U ^A^, se^- AV7I ^efl^^^-S ^ oj,^ ^l^o) t!- 
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<2i> o]^ «M^r>7l ^ ^efl £ 3<H] i4Bj-Mi ti}<4 ^o] if u_U} S ^ 

<g n>o] 3S .nl E]ofl>H ^ ^3*1^ 3.71 <i| ^ ^1^(31)# Cfo]^.^ 

(32)5+ ^ o. rc^ 5§Tg ^-£5). S (33) A >o]c1] 2:^Hr w o V^o] ojt}. 

<22> HE-]^, ^7) #Efl 7l^ofl^ ^ A>-§-^- ^ o. ; tfol ^.JE. ^ ^ A> 

^ *n *4*>^ f"^}^ ^ 

£r ^ ^*fl ^l^H fi^Tfl 5]H.S. Jl#o] 10% ^gHS. ^> 

A. ^1 ilCf Jl#o1 ^ a]^-^ 7>^ol ufl-f i^g- i^^-i- 7Ml ^Cf. 

< 23 > ^Efl^ S cf^ 71 £ 4ofl wvsf ^-o] ^ (Flip-Chip Bonding)^- 

ol-g-^ 71^(41) $H 3H*i cfol^c (4 2)^ JEE^r ^ ^ ^£^(43)1- ^ 

(mode mismatching)^. ^ v ^^(coupl ing loss)°l ^iH8*H Stt °}^\^: 3] 

<>1*1 ^ bonding accuracy H ^#5}JE.5. ^ ^-^^1^^ £.x}7} 
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<27> ^-71 S-^-a- ^*>7l ^- ^t^o] ^l^-^^r 7} & ^ ofl P>o}a.5.^| 

^ ^#^3. ^ ^*Rr ^711^; ^71 $H II^]ae ^^S>^ # 

31^; sflEi-i; oj-g-^- Alz^- ^-i- -f-*fl Hl-^- ^Tjm-; # 

oo> Aj-7] s-^^- ^^>7] 4^- ^-s.^- ^m« 0 >^ 

•a- (a)7l^- $H #2flJE.#, S<H^ ^*Rr ^-TflSf; (b)^7) 5I<H#, ^ ^Hfl"^ 

^ "^71 7^ $H 3Xfl^i-g- t§^*>fe #7)1<4; ( C )# 7 1 7l ^ofl 

#2fl^# ^ ^ 3H^Rr #31*4; (d)^7l ^ %5L 
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<^ ofl^S <8^^^sl ^-71 71^- ^ oil «> D 4 ^^1^; (e)^M «m ^ 

<32> E 5 ^ M. ^ a\}6\) ttf-g. n}o] H 3.^ uJ-Bj-^ 

<33> s_ 50} ( a )ofl^ t ^3., ^(Quartz) ^ 7]&(51) $H Ge0 2 , P 2 0 5 , B 2 0 3 

^7>1- (dopant )<>} %7}& Si0 2 *M2K52)-§- FHD(Flame Hydrolysis Deposition) 
CVD(Chemical Vapor Deposition) -fHIr °]-g-«H ^^tr 1 ^. 

<34> £ 53 (bHH, -8-71 ■ £^H7} ^7>sj Si0 2 ^(52) ^w>^<y iSe]4iZiEfl5r] 

(photolithography) lEefl^iE 3rflii(53)^- <§>8th=r. °H , il^lil sfl^ 

(53)^ ^Efl^ Tfl^^l-ZL^ ^Efl ; 31^ ^ ^o) = o. jub^H cfz]-^ HL^ ^ °. 

<35> £ 5 ^ ( c )6fl^ f y_V-§-^ ol£- ^(Reactive Ion Etching) ^ ^z}- ^ ^ 

Si0 2 ^(52)3 ^sfe ^-^-^ IS^I^liH sflli(53)* ^ ^7)*§-, #7}^ ^ 3*}Q 
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« 7>^ ^-f €*83 *fl^t ^ 5^*3, ^ sflHol 

¥r <^tt Il^l^iS ^}Z}-f§ ( ^ WV^ ^S#ol ^AfZ^lf^ ^-f2) ^ 

4^-^^ q-tf^ ^2,9] 3.7] Q ^Bflofl ^t}7]} ^^^>nf. 

<36> £ 5^1 (dHH, #7] «Vn| ^2:^.(54)^ Aj ^ ^Bjj £ (- C ) .^0^ ^ A} 7\ % 

°} 7}<£^o.S.») viscous flowH ^ 51 S--^ tb^r. <>l&l*r l^ej 

2} ^Efll: tr)7fl ^Cf. 

<37> aV 7 | M^ofl o}^ P>ol3 S ^l^ ^)^-«o V ^^r ^ ^ 7># ( dopant ) 2} #ff- ^ f"^, 

^ 1^3 1^2} ^ A>ol^ T^CSl 5^1 (cH d) ^1 

^r-i 2 -^ (hemispherical), ^ (spherical ) -f-2] t}-<#^ ^Efls. ^fl ^f-o] 7>^^ 5L£efl*l>iH. 
3m , ^ ^ sflH^l S^ofl cfel- tf<£*> 3L712)- ^efll- ^ oiuf. 

<38> £ 6^ ^ S^^l] n}-^ r^oj:^ ^^o^ ^ ^1^ ^nfl- q-E}-^ ^ AS., ^o] <q- ^o] 

^ ^ 6.5/zm2l £ ^A>zl-^ ^ avn]- 1050°C2) 2. 51 12*m ^5. 

I^sltr ^2f# M-Hf^ji ojcf. £ 621 ( a ), (b), (c)^ AA 5- 52} ( C H1 ^a]^ bi-uv ^ 
1- ^>°12| 7]z], ^ d^l M n}-^ ^ *fl*r L^-Bf^ ^oicf. 

<39> £ 6 o^ ( a )ofl q-El-^fl tl}<4 ^-ol, S^^l^i l^e) ^-§: tiV^- 

S# A>o]Sl 7lEl7> d=1.2^) ^l^fSl ^]^o) ^^o) ^o. 
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<40> £ 6^ (b)^ d7> ^-r- ^* M-Bfifl^ , Tie) d7> ^7 r thr^ 

£. 6^1 (c)ofl q-Ej-nfl £°l(d=6.2jwn) «^ ^ ^^^1 7>#7fl 34. 

<41> «VnV ^ # A>ol cq 7l^(d) Oj^ofl ^£ , ^TV, «Vn^ ^ 7> - ^ £ 

(concentration) -f-<H| ^*fl 31 S 2^<>1 7>^*>t^ ^tr ^l^^^^r 7l 

* ^ilS ^^S)<H tb 7l^ofl ^ei 7fl2l fe» ^-Alofl + SXSL5.S. 

4-^ ^ 7ii^ <H3H» *fl^ ^ sa^. 

<42> E 7 3} r= 8 o. 71^(71, 81H1 cf^r^ ^efloll- ufe}^ ^0.5., 

51 7^r <H3l 0 l(72)#, £ 8^ ^eflol(82)* zj-zj- M-E^vflx^. o]«q. 

zj-o] ^ <H3Mfe Hartmann-Shack Wavefront Sensor ^ CCD °H*] -fr-§-*r 

Til Af-g-^ - ^cf. 

<43> £ 9^ ^<H1 sjsfl *i| 3-3 ^ fe» Eflolx-] ^ 

(PLC)^ q-El-va 3H4. 

<44> £ 9-1- #2:^, ^-^ (Flip-Chip Bonding)^- <>l-g-*H 71^(91) 3H1 iJ-Tfl^ 

eflolx-l tfo].o j=(92)<2}- jg^ ^-S.sj-S.(93) a>oH D >o] 33.^(94)7} ^^M*! 

^-r-ofl ^ fe^r ^(coupling efficiency)^- 7lcfl^- ^ ^ 

<45> £ 10£r £ ^ ^lSSq- ^-£S|-S.(PLC)7} ^j^^ #5Ll-§- 

7] ^tr ^-i- isf^^ q-Bj-^fl s^oiuf. 
<46> £ 1001 (a)^!^, U^o] ^ #.£ix|-5. (PLC) ^1^-^-4 ^-0] 71^(101) 4H1 *>^- 

#2fl^-#(under cladding, 102) ^ 3.°]^(core, 103)# 
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#(103) #efl«(102)# ^d^^AS ^lTlttcf. °H, *H oHHfe t£4S 

<^ ^3 A o V 7l #Efl = #(102)^: SL^ *\}7]^ 7]&(101)<>] t|5|£4 *>S°-M-, 

s}^ #Efli=#(102)5] 4^ %5L^£. #7} 7}% ^7} 

*h #5flJEl#(102)°l ^5L °Xji ^ ^#5} 7l^r( 101)^^7} CJ ^z}-^ ^je & 

Cf. SE*1 ^-71 7l^(101)O.S. 7l^ A>-§-^- 7j 7 }# ^)7]- ^"71 ^ #5flH.#(102) 

<48> 7] ^ ^-£sl-s.(PLC) afl*}- ^-f sfl^ xjaj.^. 33. ^ofl^ 

3!^(106)£] 2:^* °)?f t§^^ ^ #2fl^.#(104)AS.^> ^U*}7fl *§>8^ ^ 

^<>1 €-3-^ <>H S°]r ^^#(103)^1 ^ ^•olsf o]Jf. u>ola. S ^} 

^(106)^1 ^ ^^s. 2:^^ 

<49> £ 10^ ( c )oflA^ a o v 7 i ^(>|^( 10 3) 71^(101) $H ^-r- #2fl^(104)^r 

<50> £ 10 o^ ( d )o 1 lA^ ; A o T- 7 l ^^52)- ofl ^ <£ ^ ^ <3 <3 ^7} Aj-*L # 

5fli=#(104)-g- ^7H*>^, ^7l 3§Tg ^SS^S] ^^-ofl Aj-tL ^efl£L# £.3. ^l^-^^l ^ 

S| ^2:#(105)# 
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<5l> 5E. 10^ (eHH, ^7] ^ ^-2:#(105)# ^^2]f^ e^S-f^l o^fl v\ 

°]3.3, ^1^(106)7} ^^cf. £ ii£- ^>-?§°) p>o]h S ^(106)7} £ 10^ ( e )^l 

120^ JEE^r ^^-4i7>7|- t^fll H-B^-^cf . 

<52> Aj- 7 ] ^ Jr ^gjlofl ,45^- ti>A>S <?]?V ^Al7l7l ^*fl 31^1 

^7>^ ^ 9lSL^\ 3.^ 71^: #3 4i7Kchip) HS^li S-^f- 

7H§^}tJ-. 

<53> ^ f ^ wV^o] AV^^ ^^oflA^ ^^l^O] ^A] ^ ^ZtSXSL^, ^ 

SH^l MHH 7>Xl ^0} 7>^^ #§ol4, ZL^\B.S. ^ 

Me]. 01 s.^^ ^ofl <^ ^«fl^o> ^-tj.. 



<54> Aj-^^j. £ i^ofl 4^.4 JL^I- - Cf. 

<55> 7)^3 yj-^ofl tijsfl Cfoj:^ 37] * ^EflS ^ n}o}H^^ 3J ^ <H^H ^ 

<56> f?ii, ^ ^l^^^r ^ ^-£2)-^ ^l^-^-^ol)- ^ja^S) 0 ! + 5lO £S ^ 

5a^. 
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^-ti]S»]- 7flS^ A>-g-o] ^^A^S. ^\7\^7\ 7}^t.V ^"^*'7|-^Jl ojrf. 
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[3^* 11 

A oM iSefl^l^H 5fl€# ol-g-^V a]zJ- -f-^fl «>bv *|^Kr ^Tflsq-; 

2] 

^7>#( dopant)^: i^}^ Si0 2 ^ Vo J* ^SLS. f>}^ u}o)3_s.^ . 
3] 

^ 2 sa^H, ^71 ^7>-§-(dopant)^r 

Ge0 2 , P 2 0 5 , B 2 0 3 , Ti0 2) A1 2 0 3 ^ *>M" 5&^=r r}^ S^^gr If-^ii. *Hr 

4] 

*fl 1 -8-71 u>o1h^.€s^1 
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#7] ^ y]-nV AVojo] ^^ofl S-^O.^. v}°}3.3. 
5] 

6] 
7] 

(a) 7l# ^eflH.#, 30^3. ^g^Kr ^31^; 

(b) ^"71 ^ fEflEft ^ ^71 7l^ $]6j) 5gTg ^-SBj-S. sflH-l- 

(c) ^-7] 7l^r ^ofl A>tL #Efl^ ^ ^^g- «§^*H #^*Hr 

(d) ^7l ^ ^Sj- ofljg* ^ ^ ^-71 ^ #HflJB# ^ -i- 
Hf 1 * ^Bfl^O.^. ^17]*>^ ofl^^ ^ ^7l 71* $H ^ ^2tf <g ^ ^ 
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[3^8" 8] 

*)1 7 %H1 $1°^ A i , #7l ^ #Hfl = #^r 

^7>#( dopant)^- Si0 2 ^^ 0 J# S}^ nHH3.5fflS7} f£f 

9] 

8 *<H1 a o v 7 ] ^ 7 >#( dopant)^ 

Ge0 2 , P 2 0 5 , B 2 0 3 , Ti0 2 , A1 2 0 3 # <^ *>M- Hi^r ^ 

v}°)3.£.$\^7} tat ^ 

10] 

fat ^1^-^. 
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11] 
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[5. 5] 

(a) 52 
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[5- 6] 

(a) 



(b) 
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